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]. Volumes (18 ml)of these cultures (Klett reading 150,640 nm filter) were then inoculated into 400 ml g1ucose.Y NB liquid medium in 1 1 conical flasks and cultured to stationary phase (48 h) on the rotary shaker (Dawson & Craig, 1965) . This procedure was repeated three times. The cells were harvested by centrifugation at 8000g for 5 min at 4 "C and washed three times with cold saline (0.85% NaCI), with centrifugation after each washing. The cells were stored at -15 "C.
Fatty acid analysis. The extraction and preparation of fatty acid methyl esters were done according to the method proposed by Gunasekaran & Hughes (1980) . The final extraction of the fatty acid methyl esters was done with n-hexane. The fatty acid methyl esters were analysed by gas chromatography on a Hewlett Packard Model 5830A gas chromatograph equipped with dual flame-ionization detectors. Identification of the esters was based on the comparison of retention times with known standards of C14 :O (myristic acid), C14 : 1 (myristoleic acid), C16 : O (palmitic acid), C16 : 1 (palmitoleic acid), C18 : 0 (stearic acid), C18 : 1 (oleic acid), C18 :2 (linoleic acid) and C18 : 3 (linolenic acid) (Serva). Analyses were done using glass columns (4 mm i.d. x 1.5 m) packed with 5% diethylene glycol succinate on Chromosorb W (80-100 mesh: Anatech). The flow rate of the carrier gas (nitrogen) was 40 ml min-' at a column temperature of 160 "C.
Numericuf anul.vsis. The Pearson product-moment correlation coefficient, r, between any pair of long-chain fatty acids was computed (Pearson & Hartley, 1958) . The resulting matrix of correlation coefficients was converted into a z matrix by Fischer transformation (Rohlf & Sokal, 1962) , and the z values were clustered by the unweighted average pair group method. The z values of all clustering levels were again transformed into r values (Sokal & Sneath, 1963) . All the computations were done at the University of the Orange Free State on a Sperry Univac 1 100 computer.
RESULTS
The similarities of the cellular long-chain fatty acid composition of the 33 strains are presented in Fig. 1 . The strains clustered into three major groups. Groups I and I1 had a similarity (Sokal & Sneath, 1963) of r = 0.82 and groups I1 and I11 a similarity of r = 0.42. The mean fatty acid composition with standard deviation for each group is shown in Fig. 2 . The statistical interpretation of the results was performed by Student's t-test (Schefler, 1979) .
Group I. The percentage of oleic acid (C18: 1) was higher in this group than in the other groups, while the percentage of linoleic acid (C18 :2) was significantly lower than in group I1 (P Group 11. The four species included in this group were characterized by the presence of substantial amounts of both oleic acid (C18 : 1) and linoleic acid (C18 :2). The percentage of oleic acid was significantly higher in group I (P < 0-01) and that of linoleic acid significantly lower in groups I and I11 (P < 0.01) than in group 11.
Group 111. This group was characterized by a significantly higher percentage of palmitoleic acid (C16 : 1) than the other groups (P < 0-Ol), and a low percentage of linoleic acid (C18 :2).
< 0.01).
DISCUSSION
The species in group I (excluding Schizosaccharomyces pomhe CSIR-Y457) are placed in the family Saccharomycetaceae by Von Arx (1981). Three subgroups, (a), (h) and (c) could be recognized in group I (Fig. 1) . Subgroup (a) consists of species which can ferment glucose (Kreger-van Rij, 1984) , while the species in subgroup (6) are not capable of fermenting glucose, with the exception of Schizosaccharomycespornhe CSIR-Y457 (Kreger-van Rij, 1984) . Subgroup (6) comprises species containing coenzymes Q-9 and Q-10 (Yamada et al., 1973 (Yamada et al., , 1976 . Subgroup (a) includes four interbreeding species of Schwanniomyces which were placed in a single taxon, Schwanniomyces occidentalis, by Barnett et al. (1983) and Price et al. (1978) . Subgroup (c) comprises three Lipomyces species which contain coenzyme 9-9 (Yamada et ul., 1977) and have no fermentation abilities (Kreger-van Rij, 1984) .
The species representing group I1 are, with one exception, grouped under the Endomycetaceae as defined by Von Arx (1981). They contain coenzymes Q-7 and Q-8 (Yamada et al., 1973 (Yamada et al., , 1976 . The single strain of Metschnikowia reukaujii, placed in the Metschnikowiaceae by Von Arx (1981), also fell into this group but it had a somewhat higher proportion of palmitoleic acid (C16 : 1) than the other members of the group.
Group 111 comprised Hcmseniaspora vulbyensis (CSIR-Y 8951, Hunsenia.iporu uuurum (CSIR-Y898) and Succhuromycodes ludwigii (CSIR-Y22, CSIR-Y8). Von Arx (1981) 
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species under the Saccharomycodaceae. The species in this group contain coenzyme 4-6 (Yamada et al., 1980) and can ferment glucose (Kreger-van Rij, 1984) . They all reproduce asexually by polar budding (Barnett et al., 1983) .
This study has shown that fatty acid composition can be used to classify yeast strains into groups and subgroups which correspond with the classification system proposed by Von Arx (1981) . This work should be extended to include more yeasts to prove the general validity of this method as an additional phenotypic aid in classification.
